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Laparoscopy-assisted Distal Gastrectomy and Wedge Resection 



Sang-Hojeong, Young-Joon Lee, Soon-Tae Park, Sang-Kyung Choi, Soon-Chan Hong, 
Eun-Jung Jung, Young-Taeju, Chi-Young Jeong, and Woo-Song Ha 

Department of Surgery, Gyeongsang National University, Gyeongnam Regional Cancer Center, 
Institue of Health Sciences, Gyeongsang National University, Jinju, Korea 



The simultaneous occurrence of a gastrointestinal stromal tumor (GIST) and a gastric adenocarcinoma is uncommon, and has rarely 
been reported in the literature. The present report describes the case of a 74-year-old male patient who initially presented with an ad- 
enocarcinoma that had invaded the antral mucosa. Computed tomography then revealed the presence of a suspected GIST, in the form 
of a 2x2 cm mass at the hilum of the spleen. In view of the advanced age of the patient, a surgical approach that would minimize risk 
and maximize quality of life was preferred. The patient therefore underwent simultaneous laparoscopy-assisted distal gastrectomy for the 
adenocarcinoma and wedge resection for the GIST. This approach was only chosen after confirming that it would be possible to preserve 
three or more of the short gastric arteries that supply the area below the wedge resection site. This may be considered a feasible ap- 
proach to the management of the simultaneous occurrence of a mid-to-low gastric body adenocarcinoma and a high gastric body GIST 
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Introduction 

Around 95% of all malignant gastric neoplasms are adenocarci- 
nomas. By contrast, gastric sarcomas, which arise from the mesen- 
chymal components of the gastric wall, account for only 3% of all 
gastric malignancies. Gastrointestinal stromal tumors (GISTs) are 
the most common mesenchymal tumor of the gastrointestinal tract, 
and typically develop in the stomach (60~70%).(1) The simultane- 
ous occurrence of a GIST and a gastric adenocarcinoma is uncom- 
mon, and has rarely been reported in the literature. The report by 
Uchiyama et al.(2) is only the second to have described the treat- 
ment of this presentation with simultaneous laparoscopy-assisted 
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distal gastrectomy and laparoscopic wedge resection. In this case, 
however, use of this approach was facilitated by the fact that the 
GIST lesions were located high in the posterior wall of the gastric 
body, which meant that the wedge resection would not affect the 
blood supply of the remnant stomach. In the present case, the GIST 
was located in the hilum of the spleen, whereas the adenocarci- 
noma was located in the antral mucosa. It was therefore difficult 
to decide whether a total gastrectomy was indicated, or whether 
a subtotal gastrectomy for the adenocarcinoma with simultaneous 
wedge resection of the GIST would be preferable. Having con- 
firmed that it would be possible to preserve three or more of the 
short gastric arteries that supply the area below the wedge resection 
site, the second approach was selected. The present report demon- 
strates the feasibility of this approach. 

Case Report 

A 74-year-old man was diagnosed with early gastric cancer 
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via endoscopy at a regional hospital. He was then transferred to 
our Hospital for tertiary management. Endoscopic ultrasonography 
was performed to determine the depth of the tumor. This showed 
that the lesion was confined to the mucosa (Fig. 1A). Computed 
tomography then revealed the presence of a suspected GIST, in the 
form of a 2 x 2 cm mass at the hilum of the spleen (Fig. IB). 

The two management options were either a total gastrectomy 
or a subtotal gastrectomy with local resection of the hilar mass. In 
view of the small size of the suspected GIST and the advanced age 
of the patient, the latter approach was selected to minimize risk and 
maximize quality of life. The patient experienced no complications, 
and was discharged home 10 days postoperatively. 

1. Operative procedure 

A pneumoperitoneum was created using a carbon dioxide (C0 2 ) 
pressure of up to 12 mmHg. Five trocars were inserted, including 
one for the telescope. The patient was then placed in the supine 
position and the head was elevated. After confirming the absence 
of systemic disease, the great omentum and lesser omentum were 
divided using electrocautery and ultrasonic shears (LCS; Ethicon 
Endo-Surgery, Cincinnati, OH, USA). A 2 x 2 cm mass was ob- 



served at the hilum of the spleen. Intraoperative endoscopy revealed 
that there was no mass in the stomach, and it was therefore con- 
cluded that the mass had extruded into the peritoneal cavity only. 
Careful inspection confirmed that it would be possible to preserve 
two or more of the short gastric arteries below the GIST (Fig. 2A, B). 
Wedge resection of the GIST was then performed using an Endo- 
GIA 60 device (Fig. 2C). The left gastroepiploic vessels and the 
right gastroepiploic artery and vein were then ligated and divided. 
The duodenum was divided using an EndoGIA 60 device, and the 
lymphatic tissues of stations 8, 9, 7, and 11 were dissected. After 
confirming the adequacy of the lymphatic dissection, a 5 cm right- 
subcostal minilaparotomy incision was made. The anvil of the 
circular stapler was inserted into the duodenum, and the minilapa- 
rotomy incision was used for the insertion of a purse- string suture. 
An intracorporeal Billroth I stapled anastomosis was created using 
a hand access device (Gel Port; Applied Medical, Rancho Santa 
Margarita, CA, USA). (3) Surgery was concluded after confirming 
that there was no bleeding in the operative field or tension at the 
anastomosis site. 




Fig. 1. (A) Endoscopic image of the an- 
tral lesion. (B) Computed tomography 
revealed the presence of a suspected 
GIST, in the form of an approximately 
2x2 cm mass (Arrow) at the hilum 
of the spleen. GIST = gastrointestinal 
stromal tumor. 




Fig. 2. (A) The presence of the mass at the hilum of the spleen was confirmed intraoperatively (the short arrow indicates the SMT, and the long ar- 
row indicates the short gastric artery, which could supply the remnant stomach). (B) The SMT was dissected laparoscopically. (C) Wedge resection 
of the GIST was performed. SMT = submucosal tumour; GIST = gastrointestinal stromal tumor. 
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2. Pathology results 

On visual inspection, the adenocarcinoma appeared grossly 
similar to early gastric cancer type lie. The tumor was 3.2 x 2.2 cm 
in size, and the proximal and distal resection margins were 11.3 cm 
and 1 cm, respectively. The GIST was 2.2 cm in size, and a clear 
resection margin was achieved. 

Histopathological examination revealed that the adenocarci- 
noma was moderately differentiated and confined to the mucosa 
(TlaNOMO, stage 1A). Its type according to the Lauren classifica- 
tion was intestinal. No metastasis was detected in any of the 12 
retrieved lymph nodes. The GIST was benign, and consisted of 
spindle cells with no atypia. Immunohistochemical analyses re- 
vealed that the GIST was positive for C-kit and CD34, and nega- 
tive for smooth muscle actin. 

Discussion 

The term GIST was introduced by Mazur and Clark in 1983.(4) 
This designates a heterogeneous group of mesenchymal neoplasms 
that consist of spindle or epithelioid cells with varying degrees of 
differentiation. In the earlier literature, these tumors were classified 
as leiomyomas, leiomyosarcomas, leiomyoblastomas, or schwanno- 
mas. However, the introduction of immunohistochemical staining 
and electron microscopy has revealed that GISTs are a distinct 
pathological entity. (1) 

Although GIST is rare, with an annual incidence of approxi- 
mately 10~15 cases per 1 million individuals, it is the most com- 
mon mesenchymal tumor of the gastrointestinal tract. (5) The ma- 
jority of GISTs are located in the stomach. However, they are also 
found in descending order of frequency in the small bowel, colon, 
and esophagus. Immunohistochemical analysis of the expression 
of CD 117 (a marker of the c-kit gene product) and CD34 (a hu- 
man progenitor cell antigen) has established that GISTs originate 
from the interstitial cells of Cajal.(6) Loss-of- function mutations of 
the c-kit gene induce the depletion of the interstitial cells of Cajal, 
whereas gain-of-function mutations cause their proliferation. A 
novel therapy for locally advanced or metastatic GIST is inhibition 
of the growth factor receptor c-kit tyrosine kinase. (7) Apart from 
the above mentioned theories, simple coincidence could also be the 
case, especially in geographical regions that have high incidence 
rates of gastric surgery. Although Helicobacter pylori infection has 
been implicated in the development of gastric cancer, there is no 
evidence that it is linked with the development of GISTs. (8) 

Laparoscopic wedge resection is now considered the standard 



treatment for a GIST. (9) Wide negative margins are not required, 
since GISTs tend to grow out of, rather than diffusely infiltrate the 
primary organ. In general, wedge resection of a GIST on the an- 
terior gastric wall is considered to be a straightforward procedure 
when the mass is extraluminal, as in the present case. However, 
if the tumor is large or located near the cardia or the pylorus, the 
eversion method or endoscopic cooperative surgery is the usual 
treatment of choice. (10) 

The stomach is resistant to postoperative ischemia due to its 
rich vascular supply and extensive submucosal vascular plexus. (11) 
Rutter(12) was the first to report a case of ischemic necrosis of the 
gastric remnant following subtotal gastrectomy. The blood sup- 
ply of the proximal gastric remnant is thought to arise from three 
main sources : the left gastric artery, the left inferior phrenic artery, 
and the splenic artery, together with its short gastric arteries. An 
experimental study by Kilgore et al.(13) demonstrated that to avoid 
gastric remnant infarction, it is essential to completely preserve 
either the left gastric artery or the splenic artery, together with it' 
s short gastric arteries. In all of the cases reported by Kilgore et 
al., gastric perforation occurred along the great curvature of the 
stomach, which is supplied by the left gastric artery and the short 
gastric arteries. In 83% of cases in which the short gastric arter- 
ies had been ligated, perforation and an abscess in the peritoneal 
cavity occurred. By contrast, these complications occurred in only 
23% of cases in which the left gastric artery had been ligated. Por- 
tal hypertension(14) and splenic venous thrombosis(15) (one cause 
of gastric necrosis) have also been found to impede gastric venous 
drainage. However, one report found that a single short gastric 
artery can supply the entire stomach adequately via its intramural 
vessel connections. (1 1) 

In view of the advanced age of the patient in the present report, 
subtotal gastrectomy and wedge resection were performed to mini- 
mize risk and maximize quality of life. However, in cases where 
the stomach is not long enough, it is preferable to perform a sub- 
total gastrectomy with subsequent Billroth II reconstruction. When 
the number of short gastric arteries supplying the remnant stomach 
is insufficient, it is preferable to perform a total gastrectomy fol- 
lowed by esophago-jejunostomy. In the present case, the stomach 
was long enough for a Billroth I reconstruction, and it was possible 
to preserve more than two of the short gastric arteries that supply 
the area below the wedge resection site. As a further precaution, 
blood vessels were not grasped directly during surgery. We removed 
the upper part of short gastric artery as possible as to preserve the 
distal short gastric artery in order to preserve the circulation of dis- 
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tal stomach. 

In conclusion, the simultaneous occurrence of a mid-to-low 
gastric body adenocarcinoma and a high gastric body GIST can 
be treated by the combination of a subtotal gastrectomy for the 
adenocarcinoma and a wedge resection for the GIST, providing 
that three or more of the short gastric arteries that supply the area 
below the wedge resection site can be preserved. 
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